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(54) Title of the invention 
Spin Processor 

(57) Abstract 
Objective: 

To offer a cleandng apparatus that adequately manifests tiie respecti\'e merits of liquid phase cleaning and 
gas phase cleaning. 

Constitution: 

A spjnproeeaser 10 is equipped with a rot ating rotor 2 i n a cleaning chamber 1. A cleaning liquid supply 
pipe 16 that gprflyg cleaim liquid protrude s into the rotflf 2. and a cle^jing gas supply pipe 18 is 
connected to the cleaning chamber 1. Durmg cleaning, a carriaL9-9ti which Si^wifrrfl W havejjeen 
placed is placed in the rotor 2^ and as it is rotated by the m otor 3 . cleaning liquid is spraved so that liquid 
phase cl^niajQS^aniedout. After liquid phas e cleaning, HP vapor is then introduced from the cleaning 
gas supply pipe IS^d is^con^ucted into 'tfic carried via the holes 11 in the rotor 2 so that oxide film 
produced du^ teTTquid phase cleanioR is cleane dicLtfae gasrt^ase. No drying is performed after removal 
of t he oxide fihnT so that the niunper of processes isr^uc^SIariveja.^^ cleaning treatments. 

A cleaning treatngntj^ thus be caxried^out^^ provides the merits of both. 

Claims 

Claim 1. A spin processor, characterized by being equipped with a cleaning chamber, a rotor that 
contains the object to be cleaned and can rotate within the aforementioned cleaning chamber, a cleaning 
liquid supply pipe that is cotmected to the cleannxg chamber and supplies Uquid cleaning agent to the 
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interior of the aforementioned rgtot^t rotates, and a cleania^as supply pipe that is connected to the 
cleaning chamber and supplies ga s cleaning agent to the interior of the rotor . 

Claim 2. The 3gjn_BE9££55SI according to Claim characterized in that die aforementioned cleaning 
liquid supply pipe is equipped wi4 a tip section that ^otrudcs into tfie_center ofttie rotor^ numerous 
spray openi n gs that discharge cleaning liquid into the rotor inleiioiJiL tfie form of a mist are formed at • 
the i^ forementioned tip secti on, and numerous holes are formed in the si^s^alls of the rotor, v^iuch^ 
conduct cleaning gas that has been introduced into the cleaning chamber intoT^rotor interio L 
Claim 3. The spin processor according to Claim 2, chairactenzea in that exhaust pipes that conduct 
cleaning liquid and cleaning gas from the chamber after cleaning are connected to the aforementioned 
cleaning chamber. 

Detailed description of the invention 
[0001] 

Field of industrial utilization 

The present invention concerns a cleaning device for cleaning Si ^'afers or other obj^s to be cleaned, 
and in particular, concerns a spin processor that is designe^T^ that the cleaning treatment can be 
effectively performed by housing andrgtatic^ tho objo GUq^be cleaned. 
[0002] 
Prior art 

In recent years, the detail of circuit patterns has been increasing in the field of semiconductor electronics, 
and the degree of large-scale integrahon is trending towards higher densities and higher integration 
levels. In conjunction therewith, raicro-contaminatiott present on wafers has come to have a significant 
effect on product quality and productivity. For this reason, the cleanliness of various processes such as 
ultra-large scale integrated circuit manufacture processes must, of course, be increased, and the degrec^to 
vvHhich the surfac^ of the wafer is mainuined in a clean_state has become a critical problem. 
Consequently, the wafer cleaning processes are becoming extremely important processes. 
[0003] ^ ^ ^ . ^ 

At present, cleaning of wsfexs is carried out by h quid-phase cleaning methods ( wet cleaning) wherein 
SCI cleaning liquid (ammonia and hydrogen peroxide aqueous. sQlutLon) or S C2 cleaning liquid 
(hydrochloric acid and hydrogen peroxide aqueous solution) are used^s-ckaning agerits, and'JaS^^gsaj^ ^ 
cleaning methods (dry cleaning) wherein a ga^such as HP vapor or ^^^^ h "^ed. At prese^ Jquid: 
phase cleaning treatmeitts^ aic' primarily ujsed for various reasonsrwTexaniple, because fcrou^ut ^ 
(treatment volume per unit time) is high due to ihe potecitial for batch treatments, cleaning of the "back 
side of tiRe wafi^^Tsalsfi3)oe*fW^^ numerous typ ^ of con t^ unants such as particles and naM ^Qxide 
films can be eliminated with compnx2^d^^ this ^e of wafcr cleamng method teingswitfi 

it th5>x)blem that contaminants accunmlate in the cleaning agent vfhsn the liquid cleaning agent is use? 
over a long period of time^ and re-cpntammate wafws by adhering to Ae surface of wafers arriving ftxnn 
previous processes. Although it is desirable, in theory, to al^^^ys use jBresb>clcan^^ 
^^er, cleaning (iquid ognsumption increases in such cases, which causes an increase in manufecture 
^cost, 
[0004] 

By means of [illegible due to missing line at bottom], cleaning can be carried out uniformly at the micro- 
region level, e.g., contact holes, and moreover, the aforementioned type of re-contamination will not 
occur, leading to the advantage that the device can be readily used in combination ^ith equipment such 
as cluster tools. With this type of dry cleaning method, however, there are problems with particle 
removal, which is a critical cleaning objective. 
[0005] 

Consequently, there are manufacture processes wherein two cleaning treatment processes, wet cleaning 
and dty cleaning, are combined in the wafer manufacture process. By this means, the attempt is made to 
increase cleanliness to as high a level as possible by combining the merits of each method. 
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[0006] 

Problems to be solved by the invention . • * •, 

However, with this type of cleaning method, there is a snong possibility that new contammatmg matenal 
will adhere to the surface of the wafer in the process whereby the wafer is transported from wet cleaning 
to dry cleaning. In addition, transport of the object to be cleaned in itself requires work durmg the 
cleaning treatment process, and productivity is greatly increased. Moreover, two cleanmg apparatuses 
cannot readily be incorpontfcd m cluster tools. 
[0007] 

The present invention has the objective of offering a cleaning device that makes adequate use of the 
merits of both liquid phase cleaning and gas phase cleaning, without ca'jsing problems of this type. 
[0008] 

Means for solving the problems 

In order to attain the aforementioned objectives, the spin processor of the present mvention is 
characterized by being equipped with a cleaning chamber, a rotor that contains the obiect to be cleaned 
and can rotate within the aforement ione d cleaning chambe r, a cleaning liqial_§aBBl3L Pipg that ts 
connected to the cleaning nWher and suppl ies - li o i iifl . cle anin g ag e nt to the in teri or of the 
aforementioned rotor thatj:otateg,_flnda-Clean!!ig-gas.5^^ 
chamber and supplies gas cleaning ag ^to the interior of the rotor. 

[0009] ■ . • • u 

In addition, the cleaning liquid supply pipe of the spui processor is equipped vnth a tip section that 

protmdcs into the center of the rotor, where numerous spray holes that discharge cleaning liquid into the . /j 

rotor interior in the form of a mist are fonned on the gbrementioneJ tip region. Moreover. numCTOus 
holes Aat conductxleani ng gas that h as introduced in to die^cleaimg chamber into ttie rotor interior 
are formed in the side walls of the lotor. 
[0010] 

A cleaning liquid supply pipe that supplies liquid cleaning agent ao^ a cleaning gas supply pipe that 
supplies gas cleaning a gent are connected to tHT cTean ing cfianiEer.^E icrbecaiisc these agents can be 

supplied to thejotoL^terior. both liqui d phase cleanmgaad gas phase cleaning are possible withm_a 

single cleaning chancer, so thatjclea ahig can be earned ouL wM^-Sgg^^<'stlnB the merits of botii 
methods. In Addition, it-^possible tn7ntnt<. thp mtnr_mthe cleanin g chambe r i)^ »t the y iiection of 
-thrc^iiM liquid su pply pipe tha t jwQtnides into the center &eneof causes the cleaning liquid to^ 
coiSpletelyc^^^c mtmor of th ereto uniform c leming. ^ 

[0011] ^ ■ 

Working example 

The spin processor of the present invention was [illegible due to missing Ime at bottom], and as an 
application example of ^ present invention a device is shown exhibiting a batch-foimat spin processor 
structure wherein Si wafers that are in an orderly arrangement in a carrier are subjected to ligiid_^8^_ 
and gas phase cleaning in this condition. In the figuce,_lJlLdenot6Bjiejpia_EC»^^ 
denotes each of the STVafos tfiat arelhe objects to he cleaned. 
[0012]^ — . V ..^ ^ ~ * 

The spin processor 10 is equipped with a cylindrical cleaning cham bfiLl. with a cyUndri cal rator ?, that,i s 
slightly smaller than the cleaning chamber 1 being installed ocLthe interior of the cleanmg chamber^ The 
rQjotliaiitmed so that it can be driven to rotate inJwcleaaiogxhambecJijLa motorj.that i s installed m 
the floor of the cleaning chamber, with the drive axle 4 of the_mototi^assing_throu]^the bottom wall 5 
of the cleaning chamber, and attadirag at the center of die rotor base plate 6 . 
[0013] V - - 

The rotor 2 is a cylinder that is assembled from a circulanxoSsbasc plate^an annular side plate 7 and a 
rotor ceiling plate 8 diat is carried on the side plate. TTie rotor ceiling plate 8 can be attached r removed 
freely on the rotor body so that it is possible to introduce or remove the carn2_^described below. In 
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addition, numerous passage holes 11 are foimed ove^ie^^mrej^^ 
between the intBrior and exterior of the rcrtor. 

E operation of the spin processor, a common square canierP that carriers numerous Si wafers W is 
S mtenor spTcc S.th^ rotor. Tlie carrie^ assemBTed from a mesh plate, for examp^^., so 
STit aUows flow of Cleaning liquid via the «uiier^ and as shown m the figure, multiple cells 12 
^for!^lat each house a'sii^le she_g;of w^faW[1^o that each of the Sx wafers W do not contact 
niherjinfa sW in the caitier. , 

Tthrsoin processor 10 constituted in the manner described above according to this working example, a 
busSw ttTfrLto-tbe rotor ceiling plate 8 so that it can rotate is fixed to *e mside of Oie center of 
*eSng cSer ceiling plate 13. A passage holeOiJpkffoffli^B^^ 
dea^kiz cSmber ceiling plate 13, thus passing between the cleaning chamber extenor and rotor mtenor. 
The T^h^Mfttl^lS cl*^^ cleanmg liquid IS supphed as 

tadicaS"^ toe^wj£ T^^tifi^ti^^^f^TdSSSi^^ descends from the bushing 14 

SfS^ec'atS^rife^tungS^^ 

openings 17 that are formed in the pipe periph^. This device is thus referrcffto as a we Uleamng 

device. ^ 

Taddition. in this working example, a cleaning gas supply pipe IS Jat supplies clean^|^or 
exampleJHEj^apor) as indicated by the arrowA_to the cleamng chamber tPtggg-^ a-1^7^1y 
:^^e^w^ in the fi^^Se is c^-^ectedtotiTe cleaning chamb_^_i^plate 13_lTiis ^eamng ^ 
supply pipe 18. as shown in..fe^figtire. is intentionally connected at the p«i^ of c ea^^ 
cSbe?Smiliiin3 iij such a manneTthat the cleamng gas that is conducteS-into Ae cleanmg 
SbS p^^ds stiToothly to.the Siterigr of the rotojia the_afcrr^_bQS6dMes 1 . Wi& respect to 
SK^chambe'r I. the aforementioned various supply [illepble due to mtssmg Ipe at bottoml and 
TeSt pipe m.for exhausting [illegible due to nussing line at bottom] hqutd^cleajuM o^J- 
?JeXning chaSer as indicated by the arro^^and a waste.wata£iEe20for rem^^^ 
as shown by the arrow D arc each connected in the lower^ of the cleanmg chamber. 

Next\e action of the afbrementioned spm processorJP and an example of a cleaning method using tiiis 
device will be discussed using, as an example, cotnmon RCA cfe^mg ^S^s^^S .^^^ 
^xunonia and^hydtogoa peroxide aqueous solution) and SC2 EleamngC^drochlwic acid and hydrogen 

peroxide aqueous solution). 

fS 2a shows the wafer cleaning sequence carried out using the spin processor 10^ Prior to cleaning. 
Uifcleaning chamber ceiling plate 13 and the rotor ceiling plate 8 first are removed from the cleamng 
S^mbSthe carrier body respectively, and thcnthe <'««i- *J ^i w^m W u^en^ 
placed in the rotor using an appropriate transport means so that each of the wafers liJaatm^- After 
Eg^^ cSng ctamberTeilSig plate 13 and the rotor ceilja^^rfatij are instalkd on the cl^ngg 
& body^Jarrier body resplctively, N^t. SCI is discharged in the form ofj^W^ 
rotor from the cleaning UquidjuppljosiRUl^l^^ 

the rotor 2 is made to rotate by j m e ans of t hr,^»et9i^-aHhereby spin-cleaning-dis Si wa f gr& W. 
sS>iq?ently, the cleaning liquid is supplied to the interioj..jf4«Io^N^^^ 
pipe 16 in the sequence: SCI //arrow// DIV^' (purified ww^^xleag;^^ order-raaol change jn 
hydrogen ion conccnttation-^ue to SCI) //arrow// SC2Y/a.Tow/n5fw:^Liquid pbasejl^^ 
wafers is thus carried out in this maxmcr. 

UmnUmpletion of Uquid phase cleaning, rotation of the rotor 2 is baited af^er a determinate period of V 
time, and tiie wafers W are dried. Subsequently, the wafers are transitioned to gas phase cleanmg usmg ^ 
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HF vapor The HF vapor is supphed between the cleaning chamber 1 and rotor 2 via a cleaning gas 
supply pipe 18, and is conducted to the rotor interior via holes 11 that have been provided in the rotor 
side wall 7 fa order to improve the cleaning uniformity and djfiEusion of vapor at thts tinae^the rotor 2 is 
rotated By means of gas phase cleaning using HF vapor, the natural oxide fij gaUl>at4iavrlotmed on the 
wafer due to liquid phase cleaning are removciAiler gas phase cleaning, the earner 9 is removed from ^ 
the cleaning chamber 1 unchangedrwinr^iiported to subsequent processes (a drying process 
unnecessary due to gas phase cleaning). 

When\he spin processor 10 of the present invention is used in this manner, both liquid phase cleaning \ 
and gas phase cleaning can be carried out jlrnostsimultensiBS^^ the particles 

present on the Si wafers W canbe retnovedbylaTpHisecl^ img andrecon teromation can be cgntrolifid 

by gas phase cleaning. 

[0021] . . ^ 

Moreover, gas phase cleaning carried out using HF vapor does not require a diymg process after 
cleaning, as is well known, and thus includes the drying treatment after DHF (fluonc acid aqueous 
solution cleaning treatment) as shown in Figur* 2b. As a result, the treatment time is short relative to 
conventional liquid phase cleaning methods, and productivity can be unproved. Of course, in 
comparison to com-entional methods in which liquid phase cleaning and gas phase cleaning are eamed 
out using separate equipment, because transport is not performed between cleaning operations, 
contamination during this period [illegible due to missing line]. 
[0022] 

In addition, with this spin processor 10, numerous wafers placed in the carrier 9 are cleaned at the same 
time, giving high throughput because a "batch-format" cleaning method can be employed, and moreover, 
cleaning of the back surface of the wafer can be carried out simultaneously. 

[0023] , . , , ■ V J 

Another method for using the spin processor 10 involves introducing gas of the cleaning liquid 
component into the cleaning chamber interior through the cleaning gas supply pipe 18, while mtroducmg 
purified water into the rotor via the cleaning liquid supply pipe 16, thus allowing absorption of the gas 
i^tT- ^h" mt^ cleaning liquid can be produced in the rotof. This cleaning uqmdlS 

immediately used for r'l^^tiitigj]^*^ jo^fec y and thus liquid nhasft r . lf - aning can be earned out using 
cleaning liquid ibgrts< unaffecttd by thep urity of the reagents. 

(0024) '"""^ . 
Moreover, although a batch-format spin processor was used in this working example, the aforementioned 
structure can also be used in a sheet-format spin processor. 
[0025] 

Effect of the invention . 
As described above, liquid phase cleaning and gas phase cleaning can be earned out m the present 
invention in a single cleaning chamber, and thus the cleaning process can be earned out while 
manifesting the meats of each. 
[0026] 

Tht cleaning process can be shortened relative to conventional methods, and adhesion of contammants 
during transport can be prevented because no transport occurs between cleaning processes. 

Briefdescription of the figures . 
Figure 1 . Cross-sectional diagram of the spin processor of a working example of the present invention. 
Figure 2. Diagram showing (a) the cleaning process sequence using the spin processor of the present 
invention, and (b) the cleaning process sequence of a conventional method. 



Key; 

1 Geaning chamber 
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2 Rotar-' > 
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